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A B S T R A C T
Objectives: To investigate to what extent middle ear problems and associated hearing loss aﬀect quality of life
(QoL) of children born with a cleft palate.
Methods: Fifty-ﬁve children aged between 6 and 18 years, born with non-syndromic cleft palate ± cleft lip (CP/
L) were included. A new health-related quality of life (HRQOL) questionnaire was generated with consideration
of the following domains of QoL: communication, hearing loss, physical symptoms, limitation of activities and
socio-emotional impact.
Results: Major psychosocial problems were not reported in the majority of children as a result of their ear and
hearing problems. However, according to their parents, 2 out of 3 children, had diﬃculty speaking clearly and
understandably. These communication problems led to behavioural problems and social isolation in 1 out of 5
children. Scholastic achievement was negatively inﬂuenced by two factors: hearing loss and sleep disturbance
due to ear problems.
Conclusions: To our knowledge this is the ﬁrst study to quantitatively measure the ear- and hearing-related
impact on QoL in children born with CP/L. Large-scale, multicentre studies are needed to further research and
expand on the ﬁndings of this pilot study.
1. Introduction
Orofacial clefts aﬀect 1 in 700 live births, making it the most
common congenital anomaly in the head and neck region [1]. Orofacial
clefts have an impact on several areas of a child's life: physical, psy-
chological and social health. Findings on whether these birth defects
increase the risk of having a signiﬁcant psychopathology vary across
studies. However, it is clear that there are psychological and social
challenges among children and adolescents with cleft palate ± cleft lip
[2]. Very little is known about the speciﬁc eﬀects of middle ear pro-
blems on wellbeing and QoL in these patients. The presence of middle
ear pathology is almost universal amongst infants with an unrepaired
cleft palate, with roughly 90% developing otitis media with eﬀusion
(OME) before their ﬁrst birthday [3]. The high incidence of middle ear
problems is ascribed to Eustachian tube dysfunction. Due to anatomic
and structural defects in cleft palate patients, the Eustachian tube is
unable to equalize pressure in the middle ear cavity and drain
secretions resulting in middle ear eﬀusion [4–8]. Surgical cleft palate
repair potentially reduces the occurrence of OME, but many children
continue to suﬀer from middle ear problems through childhood and
even into early adulthood. The prevalence of OME generally decreases
with increasing age in children, with or without cleft palate, due to
morphological changes in the Eustachian tube, which results in im-
proved tubal function [4,7,9]. Long-term sequelae and complications of
OME include tympanic membrane retraction, tympanosclerosis, tym-
panic membrane perforation, chronic otitis media with or without
cholesteatoma, and associated conductive or even sensorineural
hearing loss [8,10,11]. Hearing loss associated with OME is more severe
in children with cleft palate compared to children without clefts due to
the higher viscosity of the middle ear secretions, which transduce sound
less eﬃciently [12]. OME and its sequelae can lead to delays in chil-
dren's speech and language development and can have a negative eﬀect
on school performance and social behaviour [4,10]. Additionally and
regardless of middle ear problems, children with a history of cleft palate
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are already at an immediate disadvantage for speech development due
to velopharyngeal insuﬃciency (VPI). VPI can persist following cleft
palate repair secondary to a dysfunctional velum, short velum, or an
oronasal ﬁstula which prevents complete closure of the velopharyngeal
port and causes nasal air emission during speech production [13–15].
Because of the earlier age of onset, prolonged course and higher rate of
recurrence and complications of OME, children with cleft palate require
special consideration and a diﬀerent approach during the development
of personalised treatment strategy [16].
2. Methods
2.1. Design
A cross-sectional study was performed in children between 6 and 18
years old and their parents using a questionnaire. Children aged be-
tween 6 and 18 years old, born with non-syndromic cleft palate ± cleft
lip were included in this study. Participants were recruited from the
multidisciplinary orofacial cleft team at Ghent University Hospital.
Surgical repair of cleft palate and lip was performed in all patients in
the ﬁrst 15 months of life. Exclusion criteria comprised non-Dutch
speaking patients, syndromic clefts and age below 6 years or above 18
years. The minimum age was set at 6 years, because younger children
would not be able to understand and/or complete the questionnaire
themselves. Due to the fact that the prevalence of ear and hearing
problems in cleft patients diﬀers remarkably between children and
adults, it was decided to exclude patients older than 18 years [11]. A
total of 132 patients were eligible for inclusion. Sample sizes are not
provided because there is no previously published information avail-
able on which to base them. Sample sizes above 50 have been re-
commended for most purposes [17]. The Ethical Committee of Ghent
University Hospital approved the research protocol. Informed consent
was obtained from the parents of all subjects.
2.2. Questionnaire
As there is no cleft palate-speciﬁc validated questionnaire to assess
the impact of ear and hearing problems in these patients, a new ques-
tionnaire was designed for this research. The process of developing this
comprehensive health-related quality of life (HRQoL) questionnaire is
displayed in Fig. 1 [2,18,19].
2.2.1. Conceptual model
A thorough literature study on orofacial clefts was conducted to
gain a better understanding of the birth defect and its associated
symptoms, in particular ear and hearing problems. A conceptual model
was developed, consisting of a description of the concepts that the
questionnaire intended to assess and the relationship between these
concepts (Fig. 2). The domains of communication, hearing loss, phy-
sical symptoms, limitation of activities and socio-emotional impact are
all associated with middle ear problems in children with CP/L and
potentially contribute to the reduced QoL of these patients.
2.2.2. Item generation
Performance of a literature review alongside patient interviews and
clinical expertise have provided an extensive pool of potential ques-
tionnaire items. Relevant elements of pre-existing standard general
health questionnaires (Short Form-36 and Glasgow Health Status
Inventory Questionnaire) as well as otitis media-speciﬁc questionnaires
(OM-6, OMO-22 and COMOT-15) were retained within the ques-
tionnaire. These items were translated from English into Dutch by a
native Dutch speaking healthcare professional familiar with termi-
nology of the area.
During monthly joint consultations with the multidisciplinary cleft
team of Ghent University Hospital, ﬁve children and their parents were
interviewed individually and asked about their perspectives on the
symptoms they experience, how they feel and function and their QoL
associated with their ear and hearing problems and its treatment. In-
depth interviewing with open-ended questions facilitated further
questioning based on the patient's responses. In this way, issues of most
Fig. 1. HRQoL questionnaire development process.
Fig. 2. Conceptual model of QoL in patients with cleft palate ± cleft lip.
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importance to the patients could be identiﬁed that may not be con-
sidered signiﬁcant by healthcare providers.
Data obtained from literature review and patient interviews were
contextualised and interpreted by otolaryngologists at Ghent
University, who specialise in clefts. Furthermore, an experienced pro-
fessor in health sciences at Ghent University contributed to the subject
of questionnaire design. Taking into account all information obtained
from these diﬀerent resources, a preliminary questionnaire measuring
the ear- and hearing-related impact on QoL in children with cleft palate
was established and revised multiple times.
2.2.3. Item reduction: pretesting and cognitive interviewing
The preliminary questionnaire was pretested by means of cognitive
interviewing on a small sample of six patients, who visited Ghent
University Hospital for their routine consultation with the multi-
disciplinary cleft team. Cognitive interviewing is an evidence-based
qualitative method speciﬁcally designed to assesses whether items are
comprehensive, well understood and adequately reﬂect the range of
patient perspectives [20]. Patients were requested to express out loud
their thought process while reading and answering the questionnaire so
that diﬃculties with understanding questionnaire items and instruc-
tions could be identiﬁed. After the questionnaire had been subjected to
a thorough pretesting, the questionnaire evolved into its ﬁnal form
(Appendix).
2.3. Data collection and analysis
The questionnaire was available in paper and electronic versions. To
each eligible patient, a questionnaire was sent by post together with a
stamped return envelope. A response rate of 42% was achieved.
Statistical analyses were performed with IBM SPSS Statistics for
Windows, version 24.0 (IBM Corp., Armonk, N.Y., USA). Descriptive
statistics were used to describe the impact of ear and hearing problems
on QoL according to ﬁve concepts: physical symptoms, hearing loss,
communication, limitation of activities and socio-emotional. A Fisher's
Exact-test was used to explore the correlation between the age of the
patients (6–11 years versus 12–18 years) and the number of acute
middle ear infections in the 12 months prior to survey (none or 1 versus
2 or more). A p-value< 0.05 was considered statistically signiﬁcant.
3. Results
Fifty-ﬁve patients and their parents agreed to participate, including
34 boys (61.8%) and 21 girls. The age varied between 6 and 18 years
with a mean age of 12.2 years (SD=3.9). The study population can be
classiﬁed into 4 groups according to the type and location of the cleft:
cleft palate, left-sided cleft lip and palate, right-sided cleft lip and palate
and bilateral cleft lip and palate (Table 1). Sixteen children (29.1%)
were born with an isolated cleft palate, while the other 39 children had
a cleft palate combined with a cleft lip.
3.1. Physical symptoms
Ten children (18.2%) suﬀered from one acute middle ear infection
while 11 children (20.0%) suﬀered from two or more during the 12
months prior to survey in March 2017, meaning that more than half of
the patients had no acute middle ear infections during that period.
Children aged between 6 and 11 years demonstrated a signiﬁcantly
higher prevalence of acute middle ear infections compared to older
children aged between 12 and 18 years (p < 0.001). 56.5% of children
aged 6–11 had none or 1 middle ear infection and 43.5% had 2 or more
middle ear infections in the past year. These ﬁgures are remarkably
diﬀerent compared to the children aged 12–18 of which merely 3.2%
had 2 or more middle ear infections and 96.8% had none or 1 middle
ear infection in the past year. 18.2% of participants suﬀered from
earache, 20.0% from ear discharge and 32.7% from ear fullness in the
month prior to survey. These symptoms usually occurred a few times
per month but rarely more frequently. 86.8% of patients, however, had
already been treated with tympanostomy tubes because of recurrent
middle ear infections or chronic otitis media with eﬀusion in the past.
3.2. Hearing loss
Patients were asked about everyday situations to investigate the
impact of possible hearing loss on their QoL. More than 90% of children
experienced no diﬃculty in hearing the doorbell, telephone, alarm
clock or traﬃc. However, more diﬃculties arose when it came to
speech understanding. A signiﬁcant proportion of children experienced
considerable diﬃculty understanding people in the following situa-
tions: many people talking at once (43.6%), the presence of background
noise (40.0%), whispering (32.7%) and standing a larger distance from
the person who is speaking (25.5%). Problems with understanding
conversations on television or radio and understanding the teacher
remained limited to 26.0% and 18.6% of the patients, respectively.
Three out of 55 patients, aged between 9 and 11 years, wore hearing
aids. One child reported that background noises sound very loud and
distracting.
3.3. Communication
As it is diﬃcult for children to evaluate their own speech, we asked
the parents about any issues with pronunciation and communication.
The results of this research show that speech was a problem for many
children. 2 out of 3 children had poor pronunciation. 58.2% spoke
unclear and 56.4% were often misunderstood by others. It concerns
subjective ﬁndings that have not been conﬁrmed by a speech and lan-
guage therapist. 87.3% of patients have ever needed speech therapy.
The need for speech therapy was slightly higher in children with a
history of combined cleft lip and palate compared to isolated cleft pa-
late. These proportions amount to 92.3% (95% CI 79.7; 97.3) in com-
bined cleft lip and palate and 75.0% (95% CI 50.5; 89.8) in isolated
cleft palate patients. As a result of communication problems, about 20%
of individuals in this research exhibited self-isolating behaviour or
otherwise troubled, hyperactive and aggressive behaviour, according to
their parents.
3.4. Socio-emotional
In general, the ear and hearing problems did not have a major im-
pact on current state of mind and social functioning of the children in
this study. 7.2% of the patients sometimes felt sad because of their ear
and hearing problems. Only two children, one of whom wore hearing
aids, indicated that they were less self-conﬁdent because of their ear
and hearing problems and this feeling of embarrassment was more
prominent at school than when they were with friends or during their
hobbies. Altogether, the impact on their self-conﬁdence was limited and
did not appear to impact the development of new relationships. 5.4% of
children were jealous of healthy children who have no ear and hearing
problems, making them feel diﬀerent, angry or annoyed. 13.1% of
patients were afraid, to varying degrees, that their ear and hearing
problems would become worse in the future.
Table 1
Number of patients (count and percentage) per type of cleft.
Frequency (n) Percentage (%)
Cleft palate 16 29.1
Left-sided cleft lip and palate 16 29.1
Right-sided cleft lip and palate 9 16.4
Bilateral cleft lip and palate 14 25.4
Total 55 100.0
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3.5. Limitation of activities
Ear and hearing problems did not inﬂuence social participation.
Patients were able to meet with friends, attend birthday parties and
maintain hobbies. However, swimming was aﬀected by the presence of
the condition. Ear problems, particularly earache, hindered the in-
volvement in swimming in nearly half of the children. Participation in
other hobbies, such as youth movement, music school, playing an in-
strument, sports, playing videogames, listening to music or going to the
cinema were not aﬀected by ear and hearing problems.
Children did not experience diminished motivation to go to school
because of their ear and hearing problems. In 21.8% of cases, hearing
impairment led to diﬃculties in understanding the teacher, resulting in
diﬃculties concentrating in class in 12.7% of cases. No additional dif-
ﬁculties were seen in tasks such as doing homework or studying for a
test. 16.4% of children reported sleep disturbance due to ear problems.
Within this group, 7.2% [95% CI -3.9; 18.3] experienced more diﬃ-
culties at school than children without sleeping problems as regards
concentrating in class, on homework or while studying. 17% (95% CI
-2.1; 36.4) more boys (26.5%) needed to repeat a class compared to
girls (9.5%).
4. Discussion
Children born with a cleft palate commonly experience middle ear
problems and associated hearing loss. A substantial number of studies
have investigated the QoL in children with cleft lip and palate.
However, previous research has not thoroughly explored the views of
children with cleft palate and their parents on living with ear- and
hearing-related diﬃculties. It is important that their opinions are in-
vestigated because these problems may pose an extra burden to the
patient and their family. To the best of our knowledge, this is the ﬁrst
study to measure the ear- and hearing-related impact on QoL in chil-
dren with cleft palate in a quantitative manner. Only one other study by
Tierney et al. has explored the experiences of children with cleft palate
and their parents about daily life with OME and associated hearing loss.
They investigated this on the basis of semi-structured interviews, which
makes our research the ﬁrst to explore this subject in a standardised
way by means of a HRQOL questionnaire [21].
Diﬃculties were seen in particular areas of functioning in children
born with a palatal cleft as a result of possible ear and hearing pro-
blems, namely in relation to physical health, hearing loss, commu-
nication and school performance. Hearing loss appeared to have a
greater impact on QoL than physical complaints, such as earache, ear
fullness and ear discharge, since the latter was relatively limited.
Hearing loss is an important factor in regard to QoL in cleft palate
patients with OME, since it can interfere with social communication,
especially in situations where people are talking at the same time and in
the presence of background noise. Diﬃculties in communication, as a
result of both hearing loss and abnormal speech production led to be-
havioural problems in about 20% of study participants, according to the
parents. Furthermore, hearing loss and sleep disturbance due to ear
problems negatively inﬂuenced scholastic achievement. Cleft palate
places children at increased risk for speech, language or learning pro-
blems due to otitis media. Therefore, children with palatal clefts require
closer monitoring for OME and associated hearing loss [22].
Nevertheless, the majority of children in this study were able to
have a happy youth and social life after reconstruction of their cleft.
Respondents tended to report that they did not experience teasing,
limited social activities, shame or low self-esteem and they built and
maintained well-developed relationships with peers. The results suggest
that the psychosocial well-being of children and adolescents with pa-
latal clefts is not greatly aﬀected by associated ear and hearing pro-
blems. Age-related diﬀerences in establishing relationships, managing
emotions and developing social skills may have inﬂuenced these ﬁnd-
ings. In our study population, middle ear problems were signiﬁcantly
less prevalent in children between 12 and 18 years old compared to
6–11 year olds while the former may value friends' and others’ opinions
more than younger children. It is important that if psychosocial pro-
blems arise in children and adolescents, they can easily ﬁnd profes-
sional help.
Although our study oﬀers several new insights, some limitations
should be noted. Despite the beneﬁts of using a previously validated
and published questionnaire, preference was given to designing a new
questionnaire that reﬂects the full range of perceptions and feelings that
patients might hold concerning their ear and hearing problems. The
questionnaire used in this study has not yet been tested for reliability
and validity because the lack of previous studies in the research area
made it preferable to ﬁrst explore the topic thoroughly before pro-
ceeding to psychometric testing. Since this is a pilot study and no
sample size or power calculation has been performed, our ﬁndings must
be considered exploratory in nature, regardless of the signiﬁcance level
found. Furthermore, it is possible that the questionnaire was completed
by the parents when their children were deemed incapable of com-
pleting it independently. Importantly, children and parents may have
diﬀerent perspectives on QoL and these diﬀerences in parental re-
porting may produce diﬀerent results. Response bias may result from
the parent's desire for their children to seem competent and well-so-
cialized resulting in an under-reporting of psychosocial problems.
Conversely, response bias may result from parental anxiety, which
could lead to a lower (worse) parent-report of HRQoL relative to the
child-report. Lastly, it was not possible to relate QoL outcomes to the
severity of ear and hearing problems of study participants by a lack of
reliable data on current middle ear status, degree of hearing loss and
timing of tympanostomy tube placement. Therefore, the impact on QoL
may be underestimated if the severity of ear and hearing problems was
rather limited, especially in older children. Since tympanostomy tubes
are very often inserted before the age of 6 years, either prophylactic at
the time of palatoplasty or symptomatic in case of OME, treatment bias
is inevitable. Further research on this issue is warranted in which more
attention should be paid to the collection and processing of data on
middle ear status and previous otologic and surgical procedures.
5. Conclusions
Overall, the majority of children and adolescents with a history of
cleft palate ± lip did not suﬀer from major psychosocial problems as a
result of their accompanying ear and hearing problems. However, dif-
ﬁculties in other areas of functioning were reported, such as physical
health, hearing loss, school performance and communication, including
speech. The complexity of the disorder requires treatment by a spe-
cialised multidisciplinary cleft team in which careful audiologic and
otologic assessment can be performed. To further develop our under-
standing of the impact of ear and hearing problems on QoL in children
with cleft palate, large-scale, multicentre studies are needed since the
rather small sample size limits the conclusions that can be drawn from
this study.
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